Dual-RICH update 2-15-2016

* Magnetic field effect comparisons:
- semi-analytical vs gemc + inverse ray tracing algorithm

» Focal position and focal plane shaping

- The method presented in

Krizan Peter and Marko Stari¢. "The optimal detector surface of a fixed target RICH with a tilte
mirror." NIM A 379.1 (1996): 124-129.

has been partially followed.



Field effects - gemc
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Focal plane position — CF4 gas
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Focal plane shape —one sector

Graph2D

polar angle
[3°,25°]

L Aerogel

¥ 10

200
x

70 180 190

0
10 55

30 40 ~1z0 130

sqrt{[2]"[2]"(1.x"/0)[01-y*y/[1 1))

N 295
290
285
280
275
270
265
260
255

-20

30 40350 110 120 130



Focal “plane” Fitted with an ellipsoid (in red)

Z is the
horizontal
direction
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¥ X is the
detctor
height
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To do next

* Continue to search for optimal smooth detector
surface

- best fit of some “reasonable” funcion
- implementation of the surface in gemc

- test of the emission error on the reconstructed
cherenkov angle



Dual-radiator RICH GEANT4/gemc simulation
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Momentum independent error contributions (1 p.e.),
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In combination with the inverse ray tracing detector size ;
reconstruction algorithm developed and used 50
for the HERMES experiment dual-radiator RICH : '
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The emission error contribution depends on the
polar angle of the emitting track
and on the position/shape of the photodetector

- Polar angle
1o coverage up
to 25° -->increased
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plane, namely it depends on the distance of the = » detector size
detector plane from the Focus of the mirror at a i 0 8
given polar angle --> solutions to minimize the koo 00

error range under study om
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